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III B. Tech II Semester Regular/Supplementary Examinations, April - 2017 

WATER RESOURCES ENGINEERING–I 
(Civil Engineering) 

Time: 3 hours                                                                         Max. Marks: 70 
 

Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

             2. Answering the question in Part-A is compulsory 

             3. Answer any THREE Questions from Part-B 

*****   

PART –A  

1 a) Differentiate between : 

 runoff, yield of a drainage basin and surface runoff. 

[3M] 

 b) Define (i)Φ-index;(ii)W-index; Give the relation between them. [4M] 

 c) What is unit hydrograph? Explain clearly the basic postulates of unit 

hydrograph theory. 

[4M] 

 d) What if flood routing? Write down basic flood routing equation. [3M] 

 e) State Dupuit’s assumptions for obtaining general equations governing 

ground water flow. 

[4M] 

 f) State the advantages of hydraulic model studies. [4M] 

PART -B 
2 a) What is “Hydrologic cycle” and what is its importance? [4M] 

 b) How will you determine the areal rainfall over a basin by (i) Arithmetic 

mean method, (ii) Thiessen polygon method, (iii) Isohyetal method.  

[8M] 

 c) Describe with a neat sketch the construction and use of a float-type of a 

recording gauge. 

[4M] 

3 a) Write short notes on: (i)Transpiration and transpiration ratio (ii)                                            

Water shed leakage 

[3M] 

 b) Explain with sketches the following methods for calculating net storm 

rain: 

i) Infiltration capacity method. ii) Φ-index method  iii)W-index method 

[8M] 

 c) Briefly describe any method by which you can measure the evaporation 

loss from a free-water surface. 

[5M] 

4 a) Explain the procedure for derivation of Snyder’s synthetic unit hydrograph 

for an ungaged catchment 

[8M] 

 b) Enumerate and briefly discuss the various factors which affect the runoff 

from a catchment. 

[8M] 

5 a) Describe step by step procedure that you will adopt for flood routing 

computations required for reservoirs under trial and error method. 

[8M] 

 b) Discuss the various problems encountered during the operation of flood 

control reservoirs. 
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6 a) Describe the recuperation test for an open well. [8M] 

 b) A well in a confined aquifer was pumped at a rate of 900 litres per minute 

for 8 hours. The aquifer was 6m thick. Time-drawdown data for an 

observation well 250m away was plotted on a semi logarithmic paper and 

it was found that the drawdown per log cycle was 1.68m and the time for 

zero drawdown was 5.2 minutes. Find T,k and S. Also determine the time 

during which Jacob method cannot be used at the observation well. 

 

[8M] 

7 a) Explain the steps involved in rainfall-runoff modeling. [8M] 

 b) Explain any one method of the hydrological model. [8M] 

 

 

 

***** 
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III B. Tech II Semester Regular/Supplementary Examinations, April - 2017 

WATER RESOURCES ENGINEERING–I 
(Civil Engineering) 

Time: 3 hours                                                                         Max. Marks: 70 
 

Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

2. Answering the question in Part-A is compulsory 

3. Answer any THREE Questions from Part-B 

*****  

PART –A  

1 a) How will you measure the discharge of: 

i) a river?     ii) a small stream?      iii) a canal? 

[3M] 

 b) Write short notes on orographic and turbulent ascent in precipitations. [4M] 

 c) Define unit hydrograph and state its uses. [3M] 

 d) Write a note on flood plain management. [4M] 

 e) Differentiate between (i) Permeability and transmissibility (ii)Aquifers and 

aquicludes. 

[4M] 

 f) What are the different types of similarities considered in hydraulic model studies. [4M] 

PART -B 

2 a) Distinguish between short range and long range weather forecasts. [4M] 

 b) What is an intensity duration curve, and how will you proceed to derive 

such a curve for a given frequency at a rain gauge station from the 

available data of worst storms of different duration kept for a sufficient 

number of years. 

[8M] 

 c) Discuss briefly the use of radars and satellites in weather detection and 

forecasting. 

[4M] 

3 a) Discuss how will you used for determining the discharge (i) in a shallow 

river and (ii) in a wider river. What formulas are used for computing 

discharge measurements? 

[3M] 

 b) What is evaporation? Mention the factors controlling the evaporation 

process. What do you understand by water budget determination of 

reservoir evaporation? 

[8M] 

 c) What is meant by ‘stream gauging’? Describe the velocity area method 

that is used for stream gauging. 

[5M] 

4 a) What is unit hydrograph? Discuss its uses and explain how a 6-hour unit 

hydrograph can be determined from a given 3-hour unit hydrograph. 

[8M] 

 b) State and explain the Rational Method which is used for computing the 

peak rate of runoff for the design of urban storm water drains. What are 

the limitations of this method? 

[8M] 

5 a) Write broad outline of the National Policy on floods and flood 

management. 

[8M] 

 b) What is meant by flood routing through reservoirs? Explain the steps 

involved in any one of the analysis. 
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6 a) What is Dupuit’s equation? State the assumptions that enter in its 

development. Explain the Thesis formula. What is well function? 

[8M] 

 b) A 30cm dia well penetrates 20m below the static water table. After 24 

hours of pumping at 5000lites per minute the water level in a test well at 

100m away is lowered by 0.5m, and in a well at 30m away the draw down 

is 1m. What is transmissibility of the aquifer? 

 

[8M] 

7 a) What do you understand by Instantaneous unit hydrograph? How will you construct 

it? 

[8M] 

 b) Explain any one method of the hydrological model. [8M] 

 

***** 
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III B. Tech II Semester Regular/Supplementary Examinations, April - 2017 

WATER RESOURCES ENGINEERING–I 
(Civil Engineering) 

Time: 3 hours                                                                         Max. Marks: 70 
 

Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

2. Answering the question in Part-A is compulsory 

3. Answer any THREE Questions from Part-B 

***** 

PART –A  

1 a) How would you determine statistically, the optimum number of rain gauges 

required to be installed in a given catchment. 

[3M] 

 b) Explain any two methods of reducing the evaporation loss from a         

free-water surface. 

[4M] 

 c) Explain how the following parameters affect run-off:- 

(i) Shape of basin, (ii)Slope of basin, (iii) Meteorological condition, (iv) 

Vegetative condition. 

[4M] 

 d) How are the benefits of flood control estimated? [4M] 

 e) Define: Perched aquifers, Storage coefficient, Specific capacity of wells and 

Well loss. 

[4M] 

 f) What is meant by Instantaneous unit hydrograph? [3M] 

PART -B 
2 a) Explain briefly the rainfall-runoff process, indicating all the possible losses 

involved. 

[4M] 

 b) What is meant by rain gauge density? What are the standards prescribed for 

it for different regions? 

[8M] 

 c) What is a hydrograph and what is its use in hydrology? [4M] 

3 a) What is a stage discharge curve? How is it affected by a changing stage of 

the river compared to a constant stage? 

[3M] 

 b) Write down the most common empirical formula used to calculate 

evaporation?What are the factors influencing evaporation? 

[8M] 

 c) Explain: (a) evaporation, (b) infiltration, (c) interception, (d) transpiration, 

(e) percolation, and (f) consumptive use. 

 

[5M] 

4 a) List of various methods of determining runoff from the catchment. Give the 

various empirical formulae for determining the runoff indicating the area 

for which each of these formulae is applicable. 

[8M] 

 b) In a certain basin ordinates of a unit hydrograph (1cm-6hr) are given 

below: 

Time(in hr) 0 6 12 18 24 30 36 42 48 

Ordinates(cumecs) 0 4 12 25 18 12 7 4 0 

 

Determine the peak flood and the total volume of flood flow in the basin 

corresponding to storm described below:  

Period (hr) 0-6 6-12 

Runoff (mm) 10 20 

Base flow at the time of storm was 5 cumecs. 
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5 a) How are the methods of flood control classified? Explain briefly. [8M] 

 b) What if flood routing? Write down basic flood routing equation. Explain in 

detail any one method of flood routing. 

[8M] 

6 a) State Dupuit’s assumptions for obtaining general equations governing 

ground water flow. Derive an expression for the confined aquifer. How can 

the expression be used to evaluate the aquifer permeability? 

[8M] 

 b) A10cm diameter well was pumped at a uniform rate of 500 litres/min., 

while observations of drawdown were made in an observation well located 

at a distance of 50m from the well. The original head of water, measured 

from the top of the impervious layer was 25m. The hydraulic conductivity 

of the aquifer was 1.83×10
-3

 m/min. determine the drawdown at the face of 

the well and assuming that the flow to the unconfined aquifer is unsteady 

state. 

 

[8M] 

7 a) What are the steps involved in rainfall-runoff modeling? [8M] 

 b) Explain any one method of the hydrological model. [8M] 

 

***** 
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III B. Tech II Semester Regular/Supplementary Examinations, April - 2017 

WATER RESOURCES ENGINEERING–I 
(Civil Engineering) 

Time: 3 hours                                                                         Max. Marks: 70 
 

Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

2. Answering the question in Part-A is compulsory  

3. Answer any THREE Questions from Part-B 

*****   

PART –A  

1 a) What is a hydrograph and what is its use in hydrology? [3M] 

 b) Explain: i) evaporation, ii) infiltration, iii) transpiration, and                      iv) 

consumptive use. 

[4M] 

 c) Explain briefly what is a unit hydrograph and a distribution graph is? [4M] 

 d) Explain the terms: (i) Design flood (ii) Maximum probable flood and  

(iii) Standard project flood. 

[3M] 

 e) Explain: i)Specific retention of a soil   ii) Specific yield of an aquifer 

iii)Storage coefficient of an aquifer   iv)Specific capacity of a well. 

[4M] 

 f) What do you understand by rainfall-runoff modeling? [4M] 

PART -B 

2 a) Differentiate between Recording and Non-recording types of rain gauges. [4M] 

 b) The isohyets for annual rainfall over a catchment were drawn and the areas of 

the strips between isohyets are obtained as below. Determine the average depth 

of annual precipitation over the area. 

Isohyets 

(mm) 

450-550 550-650 650-750 750-950 950-1150 1150-1250 

Area 

(km2) 

1200 3000 2800 1000 900 600 

 

[8M] 

 c) Distinguish between ‘cold clouds’ and ‘warm clouds’, explaining simultaneously 

the process of formation of rain drops in each of them. 

[4M] 

3 a) What do you understand by infiltration index? How do you determine it? [3M] 

 b) Briefly describe any method by which you can measure the evaporation loss 

from a free-water surface. 

Explain any two methods of reducing the evaporation loss from a free-water 

surface. 

[8M] 

 c) Enumerate the different methods which are used for stream gauging. Discuss 

any one of these methods in details. 

[5M] 

4 a) Explain the procedure for derivation of Snyder’s synthetic unit hydrograph for 

an ungaged catchment. 
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 b) An isolated intense storm of 30minutes duration occurred over a catchment 

basin of 283.28 hectares. The estimated average depth of precipitation was 6.35 

cm over the entire area and half hourly stream flows resulting from the above 

storm were noted as follows: 

Time Q in cumecs Time Q in cumecs 

7.00am 3.40 1.00pm 7.93 

7.30am 3.35 1.30pm 7.20 

8.00am 3.30 2.00pm 5.60 

8.30am 4.00 2.30pm 5.30 

9.00am 6.40 3.00pm 4.60 

9.30am 6.90 3.30pm - 

10.00am 13.75 4.00pm 4.40 

10.30am 13.45 4.30pm 3.85 

11.00am 13.30 5.00pm 3.75 

11.30am 11.05 5.30pm 3.70 

12.00noon 9.65 6.00pm - 

12.30pm 6.78 6.30pm 3.70 

Draw unit hydrograph for the above basin. 

 

[8M] 

5 a) Discuss briefly the economics of flood control. How are the benefits of flood 

control estimated? 

[8M] 

 b) What if flood routing? Write down basic flood routing equation. Explain in 

detail any one method of flood routing. 

 

[8M] 

6 a) Write short notes on  the following: 

i)Darcy’s law for measuring velocity of ground water flows 

ii)Permeability and transmissibility and their relationship 

[8M] 

 b) A well penetrating an aquifer which is underlain and overlain by impermeable 

layers was tested with uniform discharge of 1000 litres/min. The steady state 

drawdowns measured in two observations wells which were at 1m and 10m 

radial distances from the centre of the pumped well were 13.40m and 4.2m 

respectively. Determine the hydraulic properties of the aquifer if its saturated 

thickness is 10m. 

 

[8M] 

7 a) What are the steps involved in hydrological model studies. Explain briefly any one method. [8M] 

 b) What do you understand by Instantaneous unit hydrograph? How will you construct it? [8M] 

 

***** 
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